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Leukaemia arises
due to a failure of
haematopoietic
differentiation

Stem Cell

@

Multipotent Myeloid Stem Cell Lymph0|d Stem Cell

oo\q

Pre-B cell  Pre-T cell

Immature Cells

© B © © ©© © ©

Erythroblast Megakaryoblast Myeloblast Nonoblast Eosinophilblast Basophilblast B lymphoblast T lymphoblast

N ® @ © ©

Normo blast Megakaryocyte Neutrophilic  Promonocyte Eosinophilic Basophilic
myelocyte myelocyte nyelocyte

Mature and Maturing Cells

@@@@.

Erythrocyte Thrombocytes = Polymormpho  Monocyte Eosinophil Basophil : B Cell T Cell
{red blood celly {platelets) nucleated H
= Neutrophil -
L] -l
L] L
- {white blood cells) :
H H
L = PlasmacCell
u L]
H Macrophage =
B s sEEEE s RS EEEEEEEEEEsEEEEEEEEEEEEEEEEEd



Acute Myeloid
Leukaemia
(AML)

&
Myelodysplastic
syndromes
(MDS)
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AML with t(8;21)

AML with t(15;17)

AML with inv(16)

AML with t(11923)/MLL

AML with normal and

other abnormalities

AML with complex
karyotype
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Leukaemia Diagnosis
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Leukaemia Diagnosis
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Microarrays identify expression patterns for clinically and
therapeutically relevant classes of paediatric and adult leukaemias

Study size: 937 samples

AML

Genes for class distinction (n=271)
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E2A- MLL T-ALL  Hyperdiploid >50 BCR-  Novel TEL-AML1

PBX1 ABL 1 234] 5 6 7 8 9 1U|11| 12 I13
m 1: c-ALL /Pre-B-ALL 5: AML with complex kt. 9: AML with t(15;17)  13: nBM
e 2: ALL with t(11g23)/MLL  6: AML with inv(16) 10: AML with 1(8;21)

3: ALL with t(8;14) 7: AML normal/other 11: CLL

4: precursor T-ALL 8: AML with t(11g23)/MLL 12: CML
Yeoh et al., Cancer Cell 2002 Haferlach et al., Blood 2005
[ Clinically relevant pediatric ALL ] [ Clinically relevant adult leukaemias ]

Gene expression profiling has become a powerful and robust
technology. The application of microarrays for subclassification of
leukaemia subtypes is possible as shown in mono-centric studies.




The MILE Study

Microarray Innovations in L Eukemia

A sequential study to assess the clinical accuracy of the microarray

test as compared to standard leukaemia laboratory methods (“Gold

Standard”) for 16 classes of leukaemia, MDS and non-leukaemia /
normal bone marrow

v v
n > 4,000 patients Microarray-based
gene expression proflle
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A global biomarker discovery and feasibility program
includes 22 centers in 11 countries

¢? Leukaemia (MILE) US: 3 centres, EU: 10 centres, Singapore

<& Lymphoma (NCI) US: 3 centres, EU: 4 centres, Canada




MILE Stage | classification algorithm concept:
16 types of acute, chronic leukaemias, and MDS
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Class

mature B-ALL with t(8;14)

Pro-B-ALL with t(11g23)/MLL

Subclass

c-ALL/Pre-B-ALL with t(9;22)

ALL, T-lineage, immature (Pre)

T-ALL

ALL, T-lineage, immature (Pro)

ALL with t(12;21)

ALL, T-lineage, cortical

ALL with t(1;19)

ALL, T-lineage, mature

ALL with hyperdiploid karyotype

c-ALL/Pre-B-ALL without t(9;22)

AML with t(8;21)

AML with t(15;17)

AML with inv(16)/t(16;16)

AML with t(11923)/MLL

AML with normal karyotype + other abnormalities

AML complex aberrant karyotype

mutated IgVH

CLL

unmutated IgVH

CML

ZAP-70 positive

MDS

ZAP-70 negative
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Non-leukemia and healthy bone marrow




MILE Study: Timelines

June 2005 October 2005 Nov. 2006 October 2007
Pre-Phase STAGE | Pre-Phase STAGE |i
/]
HG-U133 Plus 2.0 | AmpliChip Leukemia |
Gold Standard tests l Gold Standard tests l

& n=204 & n=2,107 & n=252 & n=~1500
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& n=~4060



Pre-phase

Goals of Pre-Phase —
Intra-laboratory reproducibility and inter-laboratory comparability

Each Operator is trained on an identical sample preparation protocol

Each Laboratory is provided the same laboratory equipment, as well as
kits & reagents from the same source for sample preparation and
microarray analysis



Pre-phase for inter-laboratory reproducibility

5 ug HEPG2 sample from proficiency testing
(all genes represented on HG-U133 Plus 2.0 microarray)

signal
intensity
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Pre-phase for inter-laboratory reproducibility

Center Number

B EIE I HE . Site #1 O Site #6
@ Site #2 @ Site #7
@ site #3 O site #8
@ Site #4 O site #9
O sSite #5 QO site #10
O site #11

Sample Type

@ AML with (8;21)
@ CLL
@ CML

HepG2 (Lot #1)
HepG2 (Lot #2)
HepG2 (Lot #3)
MCF-7 (Lot #1)
(
(
(

MCF-7 (Lot #2)
MCF-7 (Lot #3)
MCF-7 (Lot #4)
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Pre-phase for inter-laboratory reproducibility
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Leukaemia and Lymphoma Proficiency Data

Intra-site correlation analysis for 21 laboratories
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Data is shown for the HepG2 cell line (all genes represented on the Plus 2.0 array)

Intra-laboratory comparison of gene expression values from HepG2 replicates



Leukaemia
Classifier —
Version 7 (LCv7)

* Model 7 is an all-pair-
wise linear classification
model for 18 classes (16
leukaemia classes, MDS,
and none-of-the-targets)

« Consists of 18 * (18 — 1)
[ 2 = 153 classifiers

» Uses 534 probe sets on
HG-U133 Plus 2.0
microarray
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e Training Data: class 2
e Training Data: other classes
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Test Data
¢ MUC _00715:Class 2
BAS 00174: Class 2
¢ LIN 00142: Class 2
¢ GEN 00142:Class 2
- _/

ID: 07-008434 (c2)




Stage |

Data Set (2,916 whole genome profiles)

| Sensitivity ” Specificity

1 mature B-ALL with t(8;14) 0.85 1.00
2 Pro-B-ALL with t(11g23)/MLL 1.00 1.00
3 c-ALL/Pre-B-ALL with 1(9-22) 0.90 1.00
4 T-ALL Accuracy by cross-validation: 1.00
5 ALL with t(12;21) 1.00
6 ALL with t(1;19) 93 90/ 1.00
7 ALL with hyperdiplo m o 1.00
8 c-ALL/Pre-B-ALL wi 0.99
9 AML with t(8;21) * based on 30-fold CV 1.00
10 | AML with £(15;17) * all HG-U133 Plus 2.0 1.00
11 AML with inv(16)/t(1 1.00
12 AML with t(11g23)/MLL 0.92 1.00
13 AML with normal karyotype + other abnormalities 0.93 0.99
14 AML complex aberrant karyotype 0.90 1.00
15 CLL 1.00 1.00
16 CML 0.97 1.00
17 MDS 0.88 0.98
18 None of the above 0.99 0.99




Stage |

Data Set (2,662 whole genome profiles excluding MDS)

|Sensitivity ” Specificity |

1 mature B-ALL with t(8;14) 0.85 1.00
2 Pro-B-ALL with t(11g23)/MLL 1.00 1.00
3 c-ALL/Pre-B-ALL with 922\ 0.90 1.00
4 T-ALL Accuracy by cross-validation: 1.00
5 ALL with t(12:21) 1.00
6 ALL with t(1;19) 95 30/ 1.00
7 ALL with hyperdiplo m o 1.00
8 c-ALL/Pre-B-ALL wi 0.99
9 AML with £(8:21) » based on 30-fold CV 1.00
10 | AML with £(15;17) e all HG-U133 Plus 2.0 1.00
11 AML with inv(16)/t(1 1.00
12 AML with t(11g23)/MLL 0.92 1.00
13 AML with normal karyotype + other abnormalities 0.93 0.99
14 AML complex aberrant karyotype 0.90 1.00
15 | cLL 1.00 1.00
16 CML 0.97 1.00
18 None of the above 0.99 0.99




Stage |l

* Class 19 introduced
« Normal PB
+ Class 18: normal BM)

* Prospective samples obtained

« Amplichip used for analysis

* ~1100 probe sets
539 probe sets for classification
CD markers

Normalisation and control probe
sets

Repeated 4 time across chip

Centre-blinded array result
QC checked
* Lower QC failure rate than Stage |

Concordance determined

Discordant results checked
 Array call confirmed
* Array call not confirmed

Customized design:
AmpliChip Leukaemia

nnnnnnnnnnn

. Leukemia Array :

520479

Roche Molecular Systems, Inc.

Branchburg, NJ USA
For Research Use Only

702381-01

LoT
“

Powered by Affymetrix.




Standardized workflow for routine clinical
laboratory usage (< 2.5 h hands-on time)

: : . : reduced
previous kit configuration complexity with
r)‘) r)‘) r)‘) 5 ITIE(I)'ti'lIBI':llénTAAAAA 3 r)‘) final kit
[ [ [ Primer + Controls + Buffer 1. _primer hybridization ﬂ 3 TTTTT - 5 U Primer/ Control Mix
S5TINNTNNNTON AAAAA 3°
_Q‘J _Q‘J _Q‘J _Q‘J _Q‘J . 2. reverse transcription ﬂ SITTTTT — e & _Q‘J _Q‘J .
U U U U U Mix components & Enzymes frst-strand cDNA synthesis | U U Mix & Enzymes
STUINNUNUNOUN AAAAA 3
SHIRRNNRENEE TTTTT - m—
J;J J;J J;J J;J 3. second-strand ﬂ J;J J;J

k k k k Mix components & Enzymes ~—pna synthesis U U Mix & Enzymes

STITTTTTTTTTAAAAA 3
SHANNNNNNEERTTTTT - m—5

99949 LoempetB N e oy 90
U U U U U M IX Components & Enzymes 5. ;?;:f:ztg;:gsnzg)t%s,\m ﬁ :l:c:n:ileondes e C U U M ix & Enzymes
I.LI.I.LI.Li.Ij.I. uuuuu &
spnmnpsninin JO000 5
q . S TITTIITTIIT] EJ[J[JEJEJ 5" q .
J Mix 6. cleanup of biotinylated cRNA ﬂ U Mix
dd 00 4 ¢ 7. fragmentation ﬂ f}
[) U U U U U Mix components 8._hybridization P, U M ix
l :
4 99 q 4 ¢ _ i ini 4 9 . .
U k k k k k Stain 1 & 2 components Bt e Legend: l Stain 1 & Stain 2
B v RNA
10. scanning 1y B T oA

j | T7 primer
*—  biotin




Laboratory workflow concept for prospective
specimen collection: Results in <48 hours

Day 0
8:00am 12:00 pm 1:00 pm 5:00 pm
Registration 1.0 hr

Ficoll 2.5hr
RNA preparation 0.5 hr
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Day 1 Day 2

8:00am 12:00 pm 1:00 pm 5:00 pm 9:00 am 12:00 pm
Q )
= S. X
ds cDNAready  3.75 hr S T wash 175hr D
cRNA ready 4.25 hr 8 Hybridization 16.0 hr 8 i:;lyze ::gsh:\r '8
Hyb. mix ready 1.25 hr o o
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Leukaemia Diagnosis
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Leukaemia Diagnosis

&\Jf)d - 'bﬁ m,, ~ Interim

P Diagnosis

14 -
‘G\ -'n\,\
A
\\"":‘
v

< v 4

Diagnosis



“Virtual Immunophenotyping”

1 mature B-ALL with t(8;14)
2 | Pro-B-ALL with t{11g23)MLL
3 ¢c-ALL/Pre-B-ALL with t(9;22)
4 T-ALL
CD3 G 5 ALL with (12;21)
6 | ALLwitht(1;19)
7 ALL with hyperdiploid karyotype
o
g — : 8 | c-ALL/Pre-B-ALL without t(9;22)
@ ]
i 9 | AMLwith(8;21)
I
: 10 | AML with t(15;17)
; 11| AML with inv(16)/t(16;16)
o
cC = - ' 12 | AML with t(11g23)MLL
s I
. 9 : 13 | AML with normal karyotype + other abnormalities
% Ll o 14 | AML complex aberrant karyotype
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“Virtual Immunophenotyping”

1 mature B-ALL with t(8;14)
2 | Pro-B-ALL with t{11g23)MLL
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MDS and AML - Relationship

Are AML and MDS part of a continuous spectrum of
disease and not specific disorders?

MDS is a pre-leukaemic disorder in which the
neoplastic clone has been established, but which
may or may not fully progress to AML

MDS ————— > AML

DNA damage Further genetic evolution
Accelerated apoptosis Defective apoptosis
Ineffective Leukaemic

haematopoiesis transformation



MILE study Stage |
MDS:

174 MDS samples analysed
— Berlin
— Cardiff
— Munich
— Salamanca

49.1% correctly called MDS
— (Class 17)

24.6% called “AML”
— 20.0% AML with normal or others (Class 13)
—  4.6% AML with complex cytogenetics (Class 14)
— “MDS with an AML like signature”

24.0% called Non-leukaemia / Normal bone marrow
— (Class 18)
— “MDS with a non-leukaemia like signature”



External Morphology Review

* Morphology slides for submitted MDS samples reviewed by:
— Prof Loeffler; Germany
— Dr Bowen; UK

 Review of slides included:
— FAB

WHO

Blast count

Cytopenia

164 confirmed as MDS and assigned a WHO classification
10 discordant samples removed from MDS analysis

— 6 Reclassified as AML

— 4 Excluded from MDS & MILE study

aCML, CLL, myeloma and incomplete diagnosis



ClassType
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MILE Study

High accuracy of disease classification over 16 classes of leukaemia
High degree of inter- and intra-laboratory correlation
Rapid result - <48 hrs

Cost comparable to existing diagnostic tests
» Refined workflow

Adaptable to include new validated disease classifications

Possible prognostic implications
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